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Improvement of steel properties for ship structure by TMCP.

TMCP technology

Steel properties

Grain refinement by CR and AcC
Transformation strengthening by AcC

f

Lower carbon equivalent
Addition of microalloying element (Nb, V, Ti)
Lowering of impurities (N, P, S)

[CR: Controlled rolling]
[AcC: Accelerated cooling}

High strength without deterioration of base metal
toughness

Improvement of HAZ fracture toughness under high
heat input welding condition

Low susceptibility against cold cracking

Less segregation
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Table 8.4. Trends of ship building and requirements to steel properties.

Trends

Requirements

Diversification of Increase of LNG carrier

cargo

Steel for low temperature use with high heat
input welding

Increase of container ship

New shape of sectional steel for simplification
of construction

Rapid transportation Development of high speed craft

High rigid corrugated steel
High Young’s modulus steel

Comfortableness

Reduction of vibration/noise of cabin

Damping steel with fireproof

Safety and protection
of environment corrosion damage, elc.)

Prevention of marine pollution

Prevention of serious accident (fatigue damage,

High fatigue strength steel

Corrosion resistance steel (sea water, crude oil,
coal)

Antifouling steel without harmful object

Rationalization of

construction Reduction of welding process

Automatic construction (cutting, welding)

Less tolerance steel
Less welding distortion steel
Low carbon equivalent sectional steel
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SCHAZ = Subcritfical heat affected zene Temp.<Act
ICHAZ = Intercritical heat affected zone  Aci<T.<Acs
FGHAZ = Fine grain heat affected zone Aca<T.<1100*C

CGHAZ = Coarse-Grain heat affected zone 1100<T.<1400°C

Fig. 8.32. Schematic diagram of microstructures of

HAZ in multi-pass weld.
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Fig. 8.33. Influence of alloying element on CTOD
value (simulated HAZ: ICCG). (Proc. 7th
Int. Conf. OMAE, Vol. 3. (1988), p. 515)
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Fig. 8.34. General corrosion rate of metals in sea
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water (Titanium-Zirconium, 25 (1990),
No. 4, p. 188)
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Fig. 8.35. Newly developed high temperature steels
and alloys for boiler tube application.
(Nishiyama Memorial Seminar. (1987), p.
103)
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